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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 

Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 

Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the 

Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of 
a  Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  Investigation;  however,  the 

investigation  is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  • Probable 
Maximum  Flood •  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordina tes: 

Date  of  Inspection: 


Broomalls  Dam 
Delaware  County 
Pennsylvania 
Unnamed  tributary 
to  Ridley  Creek 
Latitude  39°  53.3' 
Longitude  75°  23.8' 
November  12,  1979 


Broomalls  Dam  is  owned  by  the  Media  Swimming  and 
Rowing  Club.  The  dam  is  currently  used  for  recreation. 

Visual  inspection  indicates  that  the  dam  and  spill¬ 
way  structures  of  Broomalls  Dam  are  in  poor  condition.  In 
1970,  the  original  spillway  capacity  was  supplemented  by  the 
installation  of  three  27  inch  by  43  inch  corrugated  metal  pipe 
arches,  with  an  entrance  invert  about  five  inches  above  the 
spillway  and  discharging  at  the  downstream  toe.  The  November 
inspection  disclosed  that  surface  erosion  above  the  pipes  had 
occurred,  probably  as  a  result  of  surface  runoff  over  the 
downstream  parapet  wall.  Some  erosion  below  the  culvert 
outlets  was  evident.  Subsequent  inspection  in  February  1980, 
disclosed  considerable  erosion  and  apparent  piping  at  the 
downstream  end  of  the  culverts.  One  culvert  was  fill  with  ice 
at  its  outlet  and  had  a  column  of  ice  reaching  from  the  outlet 
to  the  ground  surface.  Ice  was  also  visible  at  the  junction 
of  the  culverts  and  embankment.  There  appears  to  be  a  small, 
constant,  undetermined  source  of  water  for  ice  formation.  At 
the  request  of  local  Department  of  Environmental  Resources 
officials,  the  reservoir  has  been  lowered  about  2.5  feet 
through  the  upper  drain.  As  a  result  of  the  rapid  deteriora¬ 
tion  in  the  condition  of  the  dam  since  November,  the  dam  is 
considered  to  be  in  an  "unsafe,  nonemergency"  condition.^ 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  spillway  design  flood  for  this  "Small" 
size  dam  and  "High"  hazard  classification  is  one-half  to  the 
full  Probable  Maximum  Flood  ( PMF ) .  As  the  height  of  the  dam 
is  near  the  lower  limit  for  small  size  dams,  and  the  total 
capacity  is  less  than  the  lower  limit,  the  selected  spillway 
design  flood  is  0.5  PMF.  The  hydrologic  and  hydraulic 
computations  presented  in  Appendix  D  indicate  that  the 
structure  will  pass  0.25  PMF  without  overtopping.  It  is 
assessed  that  less  than  0.1  PMF  could  cause  failure  by  piping 
along  the  CMP  culverts  and  an  0.4  PMF  event  would  cause 
failure  by  overtopping.  Failure  would  significantly  increase 


the  potential  for  excessive  property  damage  and  loss  of  life 
in  the  downstream  damage  center,  2,000  feet  below  the  dam. 
Therefore,  the  spillway  system  of  this  "High"  hazard  classifi¬ 
cation  structure  is  considered  to  be  "Seriously  Inadequate”. 

It  is  recommended  that  the  following  measures  be 
undertaken  immediately  as  emergency  measures.  All  work  should 
be  done  under  the  supervision  of  a  registered  professional 
engineer  experienced  in  the  design  and  construction  of  dams. 

1.  The  source  of  water  forming  ice  around  the  pipe 
arches  should  be  determined  and  the  necessary 
remedial  measures  undertaken. 

2.  The  reservoir  should  be  maintained  at  its  present 
level,  about  2.5  feet  below  normal  pool,  until  the 
necessary  repairs  are  completed. 

The  following  measures,  presented  in  the  order  of  priority, 
are  also  important  and  should  be  undertaken  as  soon  as 
practical.  All  work  should  be  done  under  the  supervision  of  a 
registered  professional  engineer. 

3.  A  detailed  hydrologic/hydraulic  study  should  be 
made  and  the  spillway  upgraded  to  meet  current 
hydrologic/hydraulic  criteria. 

4.  The  corrugated  metal  culvert  should  be  rehabili¬ 
tated  or  replaced.  Discharge  from  these  culverts 
should  be  prevented  from  impinging  on  the  downstream 
toe. 

5.  Deterioration  of  the  spillway  walls  should  be 
repaired. 

6.  The  condition  of  the  downstream  parapet  wall  should 
be  evaluated  in  detail  and  the  possible  need  for  a 
buttress  fill  downstream  of  the  wall  evaluated. 

7.  Surface  runoff  should  be  prevented  from  flowing  over 
the  downstream  parapet  wall  and  eroding  the  down¬ 
stream  face. 

8.  The  large  trees  on  both  the  upstream  and  downstream 
slopes  of  the  embankment  should  be  removed.  How¬ 
ever,  the  long-term  stability  of  the  slopes  should 
be  evaluated  in  light  of  decaying  root  systems. 

9.  Existing  erosion  on  the  downstream  slope  should  be 
repaired.  Protection  of  the  downstream  embankment 
in  the  vicinity  of  the  storm  sewer  outlet  is 
required. 


iii 


Because  of  the  location  of  the  dam  and  the  potential 
for  heavy  property  damage  and  possible  loss  of  life  in  the 
event  of  failure#  a  formal  procedure  of  observation  and 
warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented.  This  procedure  should  include  a 
method  of  warning  downstream  residents  at  Ridley  Creek  Road 
that  high  flows  are  expected  and  provisions  for  evacuating 
these  people  in  the  event  of  an  emergency.  An  operation  and 
maintenance  procedure  should  also  be  developed  to  insure  that 
all  pertinent  items  are  carefully  inspected  on  a  regular  basis 
and  maintained  in  the  best  jpftaaXbJLe  condition. 
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BROOMALLS  LAKE  DAM,  DELAWARE  COUNTY,  PENNSYLVANIA 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BROOMALLS  DAM 
NATIONAL  ID  NO.  PA  00349 
DER  NO.  23-9 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Broomalls  Dam  is  an  earth 
and  rock  dam  about  29  feet  high  and  about  500  feet  long.  Very 
limited  data  exists  regarding  the  physical  features  of  the 
dam.  The  upstream  face  of  the  dam  above  the  water  level  is  a 
masonry  wall.  As  shown  in  Photograph  6,  a  walkway  has  been 
constructed  slightly  above  normal  pool  elevation,  with  an 
elevated  bridge  crossing  the  approach  to  the  spillway.  A  two 
lane  paved  road.  Third  Street,  crosses  the  dam  breast.  There 
is  a  downstream  masonry  parapet  wall  which  does  not  extend  the 
full  height  of  the  dam,  but  is  founded  in  the  downstream 
slope.  Both  walls  have  an  opening  over  the  spillway  to  allow 
the  discharge  of  runoff  from  the  road.  Below  the  downstream 
parapet  wall,  the  downstream  slope  is  about  1.5H:1V  to 
1.75H:1V.  The  minimum  elevation  of  the  roadway  over  the  dam 
is  approximately  191.9  feet,  six  feet  above  the  spillway 
entrance.  The  parapet  walls  are  about  17  inches  above  the 
edge  of  the  pavement,  although  the  downstream  wall  has  a 
minimum  height  of  about  six  inches  above  the  pavement. 

The  upstream  side  of  the  box  culvert  spillway  is 
shown  in  Photograph  1.  The  spillway  entrance  is  about  nine 
feet  seven  inches  wide  by  five  feet  three  inches  high,  with  an 
invert  at  approximately  185.9  feet.  The  box  culvert  itself  is 
eight  feet  wide  and  about  six  feet  high  to  the  underside  of 
beams  supporting  the  roadway.  Discharge  flows  under  Third 
Street  and  falls  freely  about  19  feet,  as  shown  in  Photograph 


4.  Three  corrugated  metal  pipe  arches,  43  inches  wide  by  27 
inches  high  "squashed"  sections,  were  installed  in  about  1970. 
The  entrance  invert  of  the  three  CPM  culverts  is  about  five 
inches  above  the  spillway  box  culvert  invert.  Any  flow 
through  the  corrugated  metal  pipe  arches  would  discharge 
directly  onto  the  downstream  toe  of  the  dam.  A  walkway  has 
been  constructed  slightly  above  normal  pool  level  along  the 
upstream  wall.  A  wooden  bridge  crosses  the  spillway  entrance, 
as  shown  in  Photograph  6. 

There  are  two  drain  pipes  which  outlet  under  the 
spillway.  A  ten  inch  line,  whose  invert  is  about  2.5  feet 
below  the  invert  of  the  box  culvert,  discharges  below  the  free 
overfall.  A  second  pipe,  whose  outlet  can  be  seen  in 
Photograph  4,  is  near  the  base  of  the  dam.  This  pipe  is 
reported  to  be  42  inches  in  diameter,  but  visually  appears  to 
be  about  six  inches  in  diameter.  It  is  believed  that  the 
outlet  of  the  42  inch  pipe  has  been  enclosed  in  a  masonry  box 
with  a  six  inch  outlet.  The  inlet  to  the  lower  drain  is  likely 
buried  under  sediment  and  has  not  been  operable  for  about  65 
years. 

Plan  and  section  views  of  the  dam  are  included  as 
Plates  2  and  3,  Appendix  E. 

b.  Location.  The  dam  is  located  across  an  unnamed 
tributary  to  Ridley  Creek  in  Media  Borough,  Delaware  County, 
Pennsylvania.  The  dam  site  is  located  just  west  of  the 
intersection  of  West  Third  Street  and  South  Orange  Street, 
Media.  The  dam  site  and  reservoir  are  located  on  the  USGS 
Quadrangle  map  entitled  "Media,  Pennsylvania",  at  coordinates 
N  39°  53.3'  W  75°  23.8'.  A  regional  location  plan  of 
Broomalls  Dam  and  reservoir  is  enclosed  as  Plate  1,  Appendix 
E. 

c.  Size  Classification.  The  dam  is  classified  as  a 
"Small"  size  dam  by  virtue  of  its  29  foot  height. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  dam’s  location  within  an 
urban  area,  and  the  potential  to  cause  extensive  property 
damage  and  loss  of  life  downstream  along  the  creek. 

e.  Ownership.  The  dam  is  owned  by  the  Media  Swimming 
and  Rowing  Club.  Correspondence  should  be  addressed  to  Mr. 
Frank  Fields,  339  West  Fourth  Street,  Media,  Pennsylvania 
19063.  A  borough  road,  Third  Street,  crosses  the  dam  crest, 
and  a  county  park  is  immediately  downstream  of  the  dam  and,  as 
shown  on  Plate  1,  Appendix  E,  includes  a  portion  of  the 
downstream  slope.  Media  Borough  Secretary  is  Mr.  James  J. 
Loughran,  Post  Office  Box  A,  Media,  Pennsylvania  19063,  and 


the  chairman  of  Delaware  County  Commissioners  is  Mr.  Charles 
Keeler,  Delaware  County  Court  House,  Media,  Pennsylvania 
19063. 

f.  Purpose  of  Dam.  The  dam  is  currently  used  for 
recreation. 

g.  Design  and  Construction  History.  The  dam  was  first 
inspected  in  1915  by  the  Water  Supply  Commission,  forerunner 
of  the  Pennsylvania  Department  of  Environmental  Resources 
(DER).  The  dam  was  reported  to  have  been  constructed  in  the 
spring  of  1883  or  1884,  by  Mr.  John  M.  Broomall  for  ice 
harvesting  purposes,  an  ice  house  having  been  erected  on  the 
shore  of  the  pool.  The  structure  was  described  as  an  earth 
and  rock  embankment  spanning  a  depression  between  the  hills, 
along  whose  bases  the  creek  flows.  The  embankment  crest 
length  was  approximately  250  feet  between  the  points  where  the 
natural  ground  surface  is  reached  and  had  a  width  of  20  feet 
at  its  crest.  The  upstream  slope  was  noted  to  vary,  averaging 
between  1.5H:lV  and  2H:lV.  The  downstream  face,  with  a  slope 
of  1.5H:lV,  was  covered  with  loose  rock  which  appeared  to  have 
been  dumped  from  the  crest.  The  reported  method  of  construc¬ 
tion  was  that  material  was  excavated  from  the  hillsides  on 
each  side  of  the  stream,  being  hauled  by  carts  and  dumped  upon 
the  natural  ground  surface.  No  endeavor  to  cut  off  seepage 
along  the  base  or  through  any  portions  of  the  embankment  was 
stated  to  have  been  made.  The  outlet  pipe  was  rolled  into 
place  and  earth  dumped  on  it.  The  mortared  masonry  spillway 
was  of  the  same  configuration  as  presently  exists.  The  42 
inch  lower  pond  drain  conduit  was  controlled  at  the  upstream 
end.  A  valve  stem  with  supports  projecting  above  the  surface 
of  the  pool  could  be  seen  about  30  feet  from  the  spillway 
entrance.  A  timber  gate  was  stated  to  control  the  entrance  to 
the  waste  pipe.  The  gate  stem  was  reported  broken  and  the 
pool  could  not  be  drained.  There  is  no  subsequent  report  that 
the  pond  drain  control  has  ever  been  operable.  At  that  time, 
the  embankment  crest  was  reported  to  be  uneven  and  covered 
with  brush,  and  small  trees  were  growing  on  the  downstream 
embankment.  The  state  directed  the  Owner  to  make  improvements 
and  repairs  to  the  dam.  As  a  borough  road  crossed  the  breast 
of  the  dam,  the  Owner  contended  that  the  borough  had  the 
responsibility  for  maintenance  of  the  dam.  The  borough 
countered  with  the  contention  that  the  borough  was  only 
interested  in  the  roadway  and  it  was  the  Owner's  responsibili¬ 
ty  to  maintain  the  dam. 

In  1917 ,  the  ownership  of  the  dam  changed  hands. 
The  new  Owner  did  some  of  the  repair  work  and  Media  Borough 
agreed  to  do  some  other  repair  work.  In  1919,  the  ownership 
was  transferred  to  the  current  owner,  the  Media  Rowing  and 
Swimming  Club,  which  agreed  to  complete  the  remainder  of  the 


required  improvements.  A  1920  inspection  of  the  dam  disclosed 
that  previously  requested  repair  work  had  been  performed. 


In  1927,  the  state  first  noticed  the  outlet  of  a 
storm  sewer  at  the  downstream  left  abutment  of  the  dam. 
Erosion  had  started  at  the  toe.  Cor respondence  was  exchanged 
between  the  state  and  the  Owner  concerning  erosion  of  the  dam 
toe.  In  1931,  a  state  engineer  inspected  the  dam  and  found 
the  erosion  resulting  from  the  storm  drain  to  be  filled  in. 
The  engineer  concluded  that  the  storm  discharge  would  have  no 
effect  on  the  dam  as  the  slopes  near  the  stream  were  laid  up  as 
rough  stone  walls.  Highway  runoff  also  discharged  over  the 
face  of  the  dam,  although  it  was  considered  to  be  too  small  to 
cause  immediate  serious  erosion. 

A  1937  progress  report  in  DER  files  indicates  that 
the  Media  Swimming  and  Rowing  Club  had  donated  a  section  of 
land  downstream  from  the  dam  to  Media  Borough  and  that  the 
club  agreed  to  maintain  the  upstream  side  of  the  dam  while  the 
borough  was  to  maintain  the  downstream  side  of  the  dam.  New 
drainage  facilities  were  being  installed  on  the  roadway  to 
carry  runoff  to  the  spillway.  Also,  a  storm  sewer  outlet  with 
stone  masonry  head  walls  and  retaining  walls  was  under 
construction  about  30  feet  downstream  from  the  left  end  of  the 
dam.  The  right  wing  wall  of  this  culvert  was  to  be  extended 
along  the  downstream  face  of  the  dam  about  20  feet. 

A  1964  state  inspection  indicated  that  the  roadway 
was  newly  constructed.  In  1964,  the  Owner  was  directed  to 
remove  the  trees  and  brush  growing  on  the  downstream  face  of 
the  dam.  Beyond  the  Water  Resources  Inventory  form,  there  are 
no  further  records  in  the  state  files. 

It  is  reported  by  the  Owner's  representative  that 
the  present  upstream  wall,  paid  for  by  the  borough,  was 
installed  in  1957  or  1958,  widening  the  embankment  crest  to 
the  present  35  feet.  About  1970,  the  three  corrugated  metal 
auxiliary  spillway  conduits  or  culverts  were  installed  by  the 
open-cut  method.  In  the  early  fall  of  1979,  the  roadway  above 
the  corrugated  metal  culvert  upstream  and  downstream  was 
repaired. 


h.  Normal  Operating  Procedures.  Reservoir  flows  are 
normally  discharged  through  the  masonry  culvert  under  the 
bridge.  The  reservoir  can  be  lowered  about  2.5  feet  by 
removing  the  wooden  cover  from  the  upper  drair  a  ten  inch 
cast  iron  pipe.  The  lower  drain  has  been  inop  .rable  since 
before  1915. 
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1.3  Pertinent  Data 


A  summary  of  pertinent  data  for  Broomalls  Dam  is 
presented  as  follows. 


a.  Drainage  Area  (square  miles)  0.54 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood  at  Dam  Site  400  (estimated) 
At  Top  of  Dam  540 

c.  Elevation  (feet  above  MSL) 

Top  of  Dam  191.9 

Corrugated  Metal  Culverts  Inlet  186.3 
Spillway  Weir  (1)  185.9 

Pond  Drain  Inlet  183.4+ 

Maximum  Reported  Water  Surface  190.8 
Downstream  Toe  of  Dam  162.9 

d.  Reservoir  (feet) 

Length  at  Normal  Pool  500 

e.  Storage  (acre-feet) 

To  Spillway  (normal  pool)  18 

To  Top  of  Dam  41 


f.  Reservoir  Surface  Area  (acres) 

Normal  Pool 
Top  of  Dam 

g.  Dam  Data 

Type 


Vo lume 
Length 

Maximum  Height 
Top  Width 
Side  Slopes 
Upstream 


Downstream 


Cutoff 

Grout  Curtain 


2.5 
4  + 


Earth  and  rock  with 
masonry  upstream  and 
downstream  walls 
20,000  cu  yd  (est) 
500  feet 
29  feet 
35  feet 

Vertical  masonry 
wall  (above  water 
level) 

1 . 5H: IV  to  1.75H: IV 
below  vertical  ma¬ 
sonry  wall 
None 
None 


(1)  Elevation  supplied  by  Owner's  representative.  All  other 
elevations  are  relative. 


Spillways 
Box  Culvert 
Type 

Reservoir  Drain 
Elevations  (feet) 
Weir 

Pond  Drain 

Corrugated  Metal  Pipe 
Number 
Size 

Inlet  Invert 
Outlet  Invert 


Masonry  w/free  over- 
fall 

10"  diameter  pipe 

185.9 
183. 4± 

Three 
27"  x  43" 

186.3 

Unknown;  see  Photo  4 


SECTION  2 
ENGINEERING  DATA 


2-1  Design. 

a.  Data  Available.  The  only  data  available  for  review 
are  the  state  inspection  reports,  correspondence,  memos  and 
photographs  contained  in  the  Department  of  Environmental 
Resources  (DER)  files.  These  reports  contain  a  limited 
description  of  the  physical  features  of  the  dam.  The  only 
record  of  any  engineering  analysis  being  performed  for  this 
dam  is  an  estimation  of  the  spillway  capacity  performed  as  a 
part  of  the  original  1915  state  inspection  of  the  dam. 

b.  Design  Features.  The  principal  design  features  of 
Broomalls  Dam  are  illustrated  on  the  plan  and  cross-section 
enclosed  in  Appendix  E.  Data  for  these  sections  were  obtained 
from  the  Owner  and  supplemented  by  field  investigations  in 
November  1979. 


2-2  Construction. 

Beyond  the  limited  information  given  in  Section  1.2, 
there  are  no  data  available  concerning  the  construction 
history  of  this  dam  and  reservoir. 


2.3  Operational  Data. 

There  are  no  operational  records  maintained.  There 
are  no  minimum  flow  requirements  downstream  of  this  dam.  The 
reservoir  may  be  lowered  about  2.5  feet  by  removing  the  wood 
cover  from  the  upstream  end  of  the  ten  inch  drain  pipe.  The 
control  to  the  lower  pipe  reportedly  has  not  been  operable 
since  before  1915. 


2.4  Evaluation. 

a.  Availability.  Information  presented  herein  was 
obtained  from  records  located  in  DER  files  in  Harrisburg, 
Pennsylvania,  and  from  conversations  with  the  Owner's  repre¬ 
sentative. 
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b.  Adequacy.  The  available  data  included  in  the  state 
files  and  presented  in  this  report  are  not  adequate  to 
evaluate  the  engineering  aspects  of  the  dam  and  appurtenant 
structures. 

c.  Validity.  There  is  no  reason  to  question  the 

validity  of  the  limited  available  data. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  in  the 
following  subsections.  In  general,  the  appearance  of  the 
facility  in  November  1979  and  February  1980,  indicates  that 
the  dam  is  in  very  poor  condition.  A  plan  and  cross-section 
of  the  dam,  based  on  the  Owner's  plan  and  supplemented  by 
field  observations,  are  shown  in  Plates  2  and  3,  Appendix  E. 

b.  Dam.  During  the  visual  inspection,  there  were  no 
indications  of  distortion  in  alignment  or  grade  that  would  be 
indicative  of  deep  seated  movement  of  the  embankment  or 
foundation.  The  vertical  alignment  of  the  dam  was  checked  and 
elevations  are  shown  on  sheet  5b,  Appendix  A.  No  discernible 
horizontal  displacement  of  the  upstream  parapet  wall  was 
noted.  The  upstream  wall  appears  to  be  in  good  condition, 
although  there  is  some  deterioration  of  the  mortared  joints 
and  at  least  three  stone  blocks  are  missing.  The  crest  of  the 
dam  is  Third  Street  and  currently  appears  in  good  condition, 
with  two  areas  that  were  recently  patched  (in  September  1979) 
shown  in  Photograph  7.  Photograph  7  also  shows  the  downstream 
horizontal  displacement  of  the  downstream  parapet  wall.  The 
downstream  parapet  wall  and  slope  are  considered  to  be  in  poor 
condition.  The  wall  itself  gives  evidence  of  being  rotated 
outward,  in  addition  to  loss  of  support  above  the  corrugated 
metal  culverts.  Erosion  has  also  exposed  the  bottom  of  the 
wall  in  the  area  to  the  right  of  the  spillway.  There  are  large 
trees  growing  on  the  downstream  embankment.  The  left 
downstream  parapet  wall  has  cracking  between  the  wall  and  the 
roadway  pavement  in  spite  of  recent  repairs.  The  whole 
downstream  slope  has  eroded,  reportedly  as  a  result  of  heavy 
surface  runoff  from  Third  Street  flowing  over  the  downstream 
wall.  Cracking  was  observed  in  the  downstream  wall  adjacent 
to  the  spillway.  Erosion  has  occurred  at  the  junction  of  the 
embankment  and  spillway  and  at  the  downstream  junction  of  the 
embankment  and  left  abutment.  The  large  storm  sewer  outlet- 
ting  there  has  aggravated  that  erosion.  The  right  storm  sewer 
retaining  wall  has  collapsed  completely,  leaving  a  vertical 
cut  in  the  downstream  embankment. 

Seepage  was  noted  about  30  and  60  feet  to  the  right 
of  the  spillway.  Near  the  right  end  of  the  dam,  there  are  five 
seeps  which  come  together  to  form  a  stream,  which  joins  the 
main  spillway  discharge  about  300  feet  below  the  dam.  Along 


the  downstream  toe  of  the  embankment  to  the  right  of  the 

spillway  are  marshy  areas  which  can  be  attributed  to  seepage 
under  or  through  the  dam  embankment.  No  specific  seepage  was 
noted  through  the  embankment  to  the  left  of  the  spillway; 
however,  a  good  deal  of  rock  is  in  the  area  and  could  mask  any 
seepage.  In  February,  the  water  level  in  the  reservoir  and 

downstream  channel  was  lower  and  two  seepage  areas  to  the  left 
of  the  channel  were  noted  as  shown  on  sheet  5a,  Appendix  A. 
Both  seepage  areas  are  rust  stained. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  mortared  stone  entrance  to  the 
spillway  and  the  spillway  chute  under  the  highway  appear  to  be 
in  poor  condition.  In  March,  after  the  reservoir  had  been 
lowered,  two  shallow  cracks  were  noted  in  the  chute  floor. 
One  crack,  about  seven  feet  from  the  entrance,  is  about  2.5 
feet  long  and  six  inches  wide  at  its  widest  point.  The  second 
crack  is  near  the  downstream  end  of  the  culvert.  A  12  inch 
water  pipe,  enclosed  in  an  18  inch  jacket,  crosses  the 

spillway  under  the  highway,  as  shown  in  Photograph  2.  In 

November,  the  spillway  walls  downstream  of  the  dam  appeared  to 
be  in  fair  condition,  but  with  some  deterioration,  as  shown  on 
Photograph  14.  In  February,  a  two  foot  by  four  foot  by  six 
foot  section  had  fallen  out  of  the  left  spillway  wall.  The 
whole  cement  face  appeared  to  be  buckling.  Water  could  be 
seen  dripping  from  stone  inside  of  the  hole.  A  smaller 
section,  about  two  feet  by  one  foot  by  one  foot  had  fallen  out 
of  the  right  spillway  wall  about  four  feet  above  the  floor. 
Therefore,  the  spillway  is  considered  to  be  in  poor  condition. 


Three  corrugated  metal  pipe  arches  have  been  in¬ 
stalled  under  the  roadway.  The  invert  of  these  is  about  five 
inches  above  the  invert  of  the  main  spillway.  As  shown  in 
Photographs  4  and  12,  the  discharge  end  of  the  middle  culvert 
has  lost  supporting  soil  and  settled.  The  culvert  buckled  at 
the  point  where  it  bent.  Reportedly,  this  has  been  a  result 
of  surface  runoff  from  Third  Street,  flowing  over  the 
downstream  parapet  wall  and  down  the  embankment  face.  Water 
flowing  through  the  culverts  would  discharge  onto  the  down¬ 
stream  toe  of  the  embankment,  causing  erosion  and  further 
settlement  of  the  discharge  ends  of  the  culverts.  In  February 
1980,  the  culvert  next  to  the  spillway  was  full  of  ice  at  its 
outlet  and  had  a  column  of  ice  between  the  culvert  outlet  and 
embankment  toe.  There  was  no  supporting  soil  for  at  least  16 
feet  behind  the  outlet.  Ice  was  visible  where  the  culvert 
entered  the  soil.  The  middle  culvert  has  pulled  apart  at  a 
joint  and  is  held  together  by  a  band.  Evidence  of  possible 
piping  was  visible  under  both  culverts. 


2.  Outlet  Works.  There  are  two  drain  conduits 
outletting  through  the  spillway  of  this  dam.  The  upper  drain, 
a  10  inch  cast  iron  pipe,  is  about  2.5  feet  below  the 
spillway.  Flow  through  the  upper  drain  pipe  is  prevented  by  a 
wooden  cover  held  against  the  intake  end  of  the  pipe  by  the 
water  pressure.  The  lower  drain  is  about  19  feet  below  the 
spillway  and  reportedly  is  a  3.5  foot  diameter  riveted  seam 
conduit.  The  outlet  of  this  pipe  has  apparently  been  enclosed 
in  a  masonry  structure  with  an  approximately  six  inch  opening. 
The  inlet  to  the  lower  pipe  is  reportedly  buried  under 
sediment  and  has  not  been  operable  for  about  60  years. 
Reportedly,  the  upper  drain  will  lower  the  reservoir  about  2.5 
feet  in  a  day  and  a  half. 

d.  Reservoir .  The  reservoir  slopes  are  moderate  to 
steep  and  vegetated  to  the  water's  edge  with  grass  or  trees. 
A  considerable  amount  of  sediment  has  accumulated  within  the 
reservoir,  and  the  upper  end  has  been  filled  in  to  accommodate 
construction  of  swimming  pools.  Sediment  accumulation  in  the 
reservoir  has  reportedly  been  measured  as  eight  feet  deep  in 
front  of  the  boat  house,  at  a  point  where  the  water  is 
currently  eight  feet  deep.  The  normal  and  maximum  reservoir 
capacities  reported  in  Section  1.3  have  not  accounted  for  the 
sediment  volume.  In  the  event  of  failure,  a  considerable 
amount  of  sediment  would  flow  down  the  valley  also. 

e.  Downstream  Channel.  For  about  2,000  feet  below  the 
dam,  the  channel  flows  through  Glen  Providence  Park,  a  county 
park.  The  channel  is  about  8  to  14  feet  wide  with  1H:1V  side 
slopes.  The  channel  is  fairly  open,  but  with  some  logs  across 
the  top.  There  is  considerable  underbrush  to  the  right  of  the 
channel  in  the  flood  plain.  Work  has  recently  been  done  in 
the  park;  the  stream  has  been  diverted  to  enter  the  upper  end 
of  the  pond  shown  on  Plate  1.  The  maximum  height  of  the  earth 
embankment  retaining  the  pond  is  estimated  to  be  ten  feet. 
The  surface  area  of  the  pond  is  about  1.5  acres.  A  ten  inch 
PVC  pipe  and  an  18  inch  CMP  are  laid  through  the  embankment. 
Additional  uncompacted  fill  has  been  placed  on  the  embankment. 
A  small  breach  has  already  formed  on  the  east  side  of  the 
embankment  at  about  the  third  point  from  the  upper  end.  It  is 
assessed  that  the  embankment  will  fail  in  the  event  of  a  large 
storm. 


About  2,000  feet  below  the  dam  are  three  houses  that 
would  be  damaged  in  the  event  of  failure.  These  houses  are 
reported  to  have  water  in  the  basements  during  periods  of  high 
runoff.  One  house  is  below  the  level  of  Ridley  Creek  Road, 
which  forms  an  obstruction  across  the  flood  plain.  At  about 
300  feet  downstream  of  Ridley  Creek  Road,  the  stream  flows 
under  Baltimore  Pike  and  enters  Ridley  Creek.  Thus,  in  the 
event  of  failure,  excessive  property  damage  is  likely  and  the 
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potential  exists  for  loss  of  life,  justifying  a  "High"  hazard 
classification. 


3.2  Evaluation. 

Inspection  of  the  dam  and  appurtenant  facilities 
disclosed  no  evidence  of  apparent  past  or  present  deep  seated 
movement  that  would  indicate  an  existing  instability  of  the 
dam  or  spillway  system.  Seepage  has  been  noted  since  the 
original  1915  state  inspection  and  appears  not  to  have 
increased  in  amount.  Thus,  the  seepage  at  the  toe  is  not 
considered  significant.  The  downstream  slope  has  been 
subjected  to  erosion  and  possible  piping,  which  should  be 
halted  and  repaired.  The  erosion  has  been  caused  by  surface 
runoff  over  the  parapet  wall  and  also  probably  by  discharge 
through  the  corrugated  metal  conduits. 

Ice  in  the  right  corrugated  metal  culvert,  and 
visible  at  the  junction  of  the  culverts  and  embankment, 
indicates  a  constant  source  of  water.  Possible  sources  of 
water  are:  a  small  leak  in  the  waterline  under  the  roadway, 
groundwater  seepage  from  under  the  roadway  exiting  from  the 
culvert  trench  backfill,  surface  runoff  entering  cracks  in  the 
pavement  and  between  the  pavement  and  parapet  wall  (although 
pavement  cracks  were  repaired  in  the  fall  of  1979),  or  seepage 
through  the  dam  from  the  reservoir  (although  seepage  was  not 
noted  exiting  the  embankment  above  the  downstream  toe).  Ice 
inside  the  culverts  indicate  the  culverts  are  not  watertight 
and,  if  the  culverts  carry  discharge  from  the  reservoir,  water 
would  enter  the  embankment,  contributing  to  piping.  Thus,  the 
source  of  the  water  should  be  determined  and  the  necessary 
remedial  measures  undertaken. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures. 

Operation  of  the  dam  does  not  require  a  dam  tender. 
Under  normal  conditions/  flow  discharges  through  the  spillway. 
An  increase  of  five  inches  in  the  reservoir  level  will  cause 
the  corrugated  metal  culverts  to  carry  water.  The  entrance  to 
the  spillway  is  at  elevation  185.9. 


4.2  Maintenance  of  the  Dam. 


A  1937  state  progress  report  indicates  an  agreement 
between  the  Owner  and  the  Borough  of  Media  that  the  Owner  is 
responsible  for  maintenance  of  the  upstream  slope  of  the  dam; 
and  the  borough,  in  return  for  a  section  of  land  donated  by 
the  Owner,  is  responsible  for  maintenance  of  the  downstream 
slope.  However,  as  the  downstream  Glen  Providence  Park  is  a 
county  park,  it  is  unknown  who  is  responsible  for  the  dam. 
According  to  the  Owner's  representative,  there  is  no  routine 
maintenance  performed  on  the  dam.  The  only  maintenance 
provided  by  the  Owner  is  the  removal  of  debris  from  the 
reservoir  area. 


4.3  Maintenance  of  Operating  Facilities. 

No  routine  maintenance  of  the  operating  facilities 
is  performed. 


4.4  Warning  Systems  In  Effect. 

There  is  no  written  warning  system  in  effect.  The 
Owner's  representative  indicated  that  in  the  event  a  problem 
developed,  he  would  notify  the  local  police. 


4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  of  Broom- 
alls  Dam.  If  the  previous  agreement  between  the  borough  and 
the  Owner  is  still  in  effect  as  to  the  maintenance  of  the  dam, 
then  the  borough  should  provide  maintenance  to  the  downstream 
slope. 
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In  conclusion,  it  is  noted  that  formal  operational, 
maintenance  and  warning  procedures  should  be  developed  and 
implemented  as  soon  as  practical.  It  should  be  noted  that 
these  procedures  should  include  an  inspection  checklist,  which 
would  include  a  listing  of  items  to  be  checked  during  each 
inspection  and  repaired  as  necessary  to  insure  proper  perfor¬ 
mance  of  the  structure. 


SECTION  5 

HYDRO  LOGY/HYDRAUL ICS 


5 . 1  Evaluation  of  Features. 

a.  Design  Data.  There  are  no  original  design  data 
available  for  this  dam.  An  evaluation  of  the  spillway 
capacity,  made  in  1915,  indicates  that  the  discharge  capacity 
was  estimated  to  exceed  400  cfs,  and  was  considered  adequate. 

The  watershed  is  about  one  mile  long  and  averages 
about  two-thirds  of  a  mile  wide,  having  a  total  drainage  area 
of  0.54  square  mile.  Elevations  within  the  watershed  range 
from  about  300  feet  in  the  upper  reaches  to  about  185  feet  at 
normal  pool  elevation.  The  watershed  is  almost  completely 
developed  to  its  full  extent. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  spillway  design  flood  for  this  "Small" 
size  dam  and  "High"  hazard  classification  is  one-half  to  the 
full  Probable  Maximum  Flood  ( PMF ) .  As  the  height  of  the  dam 
is  near  the  lower  limit  for  small  size  dams,  and  the  total 
capacity  is  less  than  the  lower  limit,  the  selected  spillway 
design  flood  is  0.5  PMF. 

b.  Experience  Data.  There  are  no  records  of  reservoir 
levels  or  rainfall  kept  for  this  dam.  The  maximum  known  water 
level  is  reported  to  be  about  4.9  feet  above  normal  pool,  or 
190.8  feet,  which  occurred  during  a  storm  when  the  spillway 
was  noted  to  be  blocked  by  tree  limbs. 

c.  Visual  Observations.  On  the  date  of  the  inspection, 
the  only  condition  observed  that  might  indicate  a  possible 
reduction  in  spillway  capacity  is  that  debris  is  likely  to 
accumulate  on  the  trashrack  to  the  three  corrugated  metal 
culverts.  Observations  regarding  the  condition  of  the 
downstream  channel,  spillway  and  reservoir  are  located  in 
Appendix  A,  and  are  discussed  in  greater  detail  in  Section  3. 
Recommendations  are  made  in  Section  7. 

d.  Overtopping  Potential.  The  overtopping  potential 
of  this  dam  was  estimated  using  the  HEC-1,  Dam  Safety  Version, 
computer  program.  A  brief  description  of  the  program  is 
included  in  Appendix  D. 

Calculations  indicate  that  the  combined  spillway 
and  culvert  discharge  capacity  is  about  540  cfs  when  the  water 
is  at  the  minimum  top  of  road  elevation,  neglecting  the 
presence  of  the  upstream  parapet  wall.  The  parapet  wall  is 
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about  17  inches  above  the  roadway,  except  there  is  no  parapet 
wall  over  the  box  culvert.  Thus,  the  wall  has  been  neglected 
in  the  overtopping  analysis.  The  HEC-1  program  computed  the 
peak  inflow  from  0.5  PMF  to  be  1,260  cfs.  The  spillway  can 
pass  about  25  percent  of  the  PMF  without  overtopping  the  dam. 

e.  Spillway  Adequacy.  A  spillway  that  will  not  pass 
0.5  PMF  without  overtopping  the  dam  is  rated  as  "Seriously 
Inadequate",  provided  two  other  conditions  are  present.  One 
is  failure  of  the  dam  by  overtopping.  Broomalls  Dam  is 
assumed  capable  of  withstanding  overtopping  of  up  to  one  foot 
before  failing  as  a  result  of  overtopping.  As  estimated  by 
the  HEC-1  computer  program,  the  dam  will  fail  at  events 
approaching  0.4  PMF.  Based  on  the  appearance  of  the  dam  in 
February  1980,  it  is  conservatively  estimated  that  the  dam 
could  fail  by  piping  along  the  outside  of  the  CMP  culverts  if 
the  reservoir  level  approaches  the  top  of  the  culvert  or 
elevation  188.6.  The  dam  is  then  estimated  to  fail  during  an 
event  smaller  than  0.1  PMF. 

The  second  requirement  for  a  "Seriously  Inadequate" 
spillway  is  that  downstream  damage  resulting  from  failure  is 
significantly  greater  than  that  which  would  occur  from  high 
flows  just  before  failure.  This  criteria  is  also  met  (see  the 
following  paragraph);  therefore,  the  spillway  is  rated  as 
"Seriously  Inadequate". 

f.  Downstream  Conditions.  It  is  assessed  that  the 
major  downstream  hazard  center  is  located  approximately  2,000 
feet  below  the  dam,  where  three  houses  are  built  adjacent  to 
the  stream.  Immediately  downstream  of  the  houses,  the  stream 
flows  through  a  combination  reinforced  concrete  and  corrugated 
metal  culvert  under  Ridley  Creek  Road,  ranging  in  diameter 
from  five  feet  to  eight  feet.  The  upstream  invert  is 
estimated  to  be  at  about  elevation  107.  The  minimum  elevation 
of  Ridley  Creek  Road  is  about  119,  slightly  higher  than  the 
first  floor  elevation  of  the  lowest  house  (118.8).  The 
assumed  failure  criteria  for  existing  conditions  (February 
1980)  indicate  the  peak  flow  over  Ridley  Creek  Road  will 
increase  nearly  five  times,  from  about  230  cfs  to  about  1,100 
cfs  for  the  0.1  PMF  event.  The  water  level  is  expected  to 
increase  by  more  than  one  foot.  As  the  0.1  PMF  event  is  not  a 
large  storm  and  Broomalls  Dam  has  probably  safely  discharged 
that  event  in  the  past,  downstream  residents  may  not  even 
consider  the  possibility  of  a  dam  failure.  Failure  of  the  dam 
by  overtopping  more  than  doubles  the  peak  flow  over  Ridley 
Creek  Road,  from  less  than  1,000  cfs  to  more  than  2,100  cfs, 
for  the  0.4  PMF  event.  The  water  level  is  expected  to 
increase  by  about  one  foot.  Therefore,  as  failure  would  cause 
greater  property  damage  and  greater  potential  for  loss  of  life 
than  nonfailure  during  the  same  event,  a  "Seriously  Inade¬ 
quate"  classification  is  justified. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 


a.  Visual  Observations.  Evidence  of  existing  or 
pending  embankment  or  spillway  instability  detected  by  visual 
observations  would  be  that  which  would  result  from  overtop¬ 
ping,  from  surface  runoff  over  the  downstream  slope  of  the 
dam,  or  piping  along  the  outside  of  the  corrugated  metal 
culverts.  Considerable  erosion  and  possibly  piping  had  taken 
place  under  the  corrugated  metal  culverts.  One  culvert  is 
unsupported  by  soil  for  at  least  16  feet  from  the  outlet,  and 
there  is  evidence  of  piping  under  two  culverts.  Ice  within 
the  right  culvert  indicates  the  culverts  are  not  watertight, 
and  reservoir  flow  through  the  culverts  could  enter  the 
embankment  and  cause  piping.  Structural  instability  of  the 
downstream  spillway  walls  is  evidenced  by  the  deterioration  of 
the  walls  during  the  winter  of  1979-1980. 

b.  Design  and  Construction  Data.  Design  drawings  and 
stability  analyses  do  not  exist  for  this  structure.  Based  on 
the  dam's  appearance,  it  is  qualitatively  assessed  that  the 
stability  of  the  dam  is  presently  not  adequate.  However,  if 
the  dam  is  returned  to  its  original  condition  by  repair  of  the 
erosion  and  apparent  piping  damage  and  if  future  damage  is 
prevented,  it  is  assessed  that  the  stability  would  be 
adequate.  Since  the  downstream  parapet  wall  was  not  part  of 
the  original  structure,  and  serves  only  to  widen  the  roadway, 
the  apparent  movement  and  cracking  would  not  affect  the 
stability  of  the  dam  itself,  although  it  may  have  an  effect  on 
the  stability  of  the  roadway. 

c.  Operating  Records.  There  are  no  operational  records 
for  this  structure. 

d.  Post-Construction  Changes.  Between  1917  and  1920, 
the  dam  was  rehabilitated,  including  the  extension  of  the 
upstream  spillway  walls.  The  42  inch  outlet  pipe  was  enclosed 
in  a  masonry  box  with  an  approximately  six  inch  diameter 
outlet,  probably  at  about  the  same  time.  The  crest  of  the  dam 
was  widened  from  20  feet  to  35  feet  to  accommodate  a  wider 
street.  The  widening  was  accomplished  by  constructing  masonry 
parapet  walls  on  the  slopes.  In  1970,  the  three  corrugated 
metal  culverts  were  added  through  the  embankment. 


e*  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
assumed  safe  for  any  expected  earthquake  conditions.  As  the 
stability  of  the  dam  is  qualitatively  assessed  to  be  inade¬ 
quate  under  present  static  loading  conditions,  it  can  reason¬ 
ably  be  assumed  to  be  inadequate  under  seismic  loading 
conditions.  However,  if  the  dam  is  returned  to  its  original 
condition,  it  is  assessed  that  the  dam  would  be  stable  under 
seismic  loading  conditions. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Evaluation.  Visual  inspection  indicates  that  the 
dam  and  spillway  structures  of  Broomalls  Dam  are  in  poor 
condition.  The  selected  spillway  design  flood  for  this  dam  is 
0.5  PMF .  The  hydrologic  and  hydraulic  computations  presented 
in  Appendix  D  indicate  that  the  structure  will  pass  0.25  PMF 
(Probable  Maximum  Flood)  without  overtopping.  It  is  assessed 
that  an  event  of  less  than  0.1  PMF  could  cause  failure  by 
piping  along  the  CMP  culverts  and  an  0.4  PMF  event  would  cause 
failure  by  overtopping.  Failure  would  significantly  increase 
the  potential  for  excessive  property  damage  and  loss  of  life 
in  the  downstream  damage  center,  2,000  feet  below  the  dam. 
Therefore,  the  spillway  system  of  this  "Small"  size  dam  with  a 
"High"  hazard  classification  is  considered  to  be  "Seriously 
Inadequate"  and  in  an  "unsafe,  nonemergency"  condition. 

b.  Adequacy  of  Information.  The  combined  visual 
inspection,  obvious  performance  history  of  this  structure,  and 
simplified  calculations  presented  in  Appendix  D  were  suffi¬ 
cient  to  determine  that  a  further  detailed  hydrologic  and 
hydraulic  analysis  is  required.  The  appearance  of  the  dam  in 
February  1980,  indicated  the  dam  is  in  urgent  need  of 
attention. 

c.  Urgency .  It  is  recommended  that  the  measures 
presented  in  Section  7.2  be  implemented  as  specified. 


7 . 2  Remedial  Me as u res . 


a.  Facili ties.  It  is  recommended  that  the  following 
measures  be  undertaken  immediately.  All  work  should  be  done 
under  the  supervision  of  a  registered  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

1.  The  source  of  water  forming  ice  around  the  pipe 
arches  should  be  determined  and  the  necessary 
remedial  measures  undertaken. 

2.  The  reservoir  should  be  maintained  at  its  present 
level,  about  2.5  feet  below  normal  pool,  until  the 
necessary  repairs  are  completed. 

The  following  measures,  presented  in  the  order  of  priority, 
are  also  important  and  should  be  undertaken  as  soon  as 


practical.  All  work  should  be  done  under  the  supervision  of  a 
registered  professional  engineer. 

3.  A  detailed  hydrologic/hydraulic  study  should  be 
made  and  the  spillway  upgraded  to  meet  current 
hydrologic/hydraulic  criteria. 

4.  The  corrugated  metal  culvert  should  be  rehabili¬ 
tated  or  replaced.  Discharge  from  these  culverts 
should  be  prevented  from  impinging  on  the  downstream 
toe. 

5.  Deterioration  of  the  spillway  walls  should  be 
repaired. 

6.  The  condition  of  the  downstream  parapet  wall  should 
be  evaluated  in  detail  and  the  possible  need  for  a 
buttress  fill  downstream  of  the  wall  evaluated. 

7.  Surface  runoff  should  be  prevented  from  flowing  over 
the  downstream  parapet  wall  and  eroding  the  down¬ 
stream  face. 

8.  The  large  trees  on  both  the  upstream  and  downstream 
slopes  of  the  embankment  should  be  removed.  How¬ 
ever,  the  long-term  stability  of  the  slopes  should 
be  evaluated  in  light  of  decaying  root  systems. 

9.  Existing  erosion  on  the  downstream  slope  should  be 
repaired.  Protection  of  the  downstream  embankment 
in  the  vicinity  of  the  storm  sewer  outlet  is 
required. 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  location  of  the  dam  and  the  potential  for  heavy  property 
damage  and  possible  loss  of  life  in  the  event  of  failure,  a 
formal  procedure  of  observation  and  warning  during  periods  of 
high  precipitation  should  be  developed  and  implemented.  This 
procedure  should  include  a  method  of  warning  downstream 
residents  at  Ridley  Creek  Road  that  high  flows  are  expected 
and  provisions  for  evacuating  these  people  in  the  event  of  an 
emergency.  An  operation  and  maintenance  procedure  should  also 
be  developed  to  insure  that  all  pertinent  items  are  carefully 
inspected  on  a  regular  basis  and  maintained  in  the  best 
possible  condition. 
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RAINFALL/RESERVOIR  RECORDS 


DESIGN  REPORTS 


Reportedly  from  adjacent  hillsides. 
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WEST  THIRD  STREET 


PHOTOGRAPH  LOCATION  PLAN 
BROOMALLS  DAM 


PLATE  C-l 


VIEW  OF  SPILLWAY  CHANNEL  UNDER  THIRD 
STREET.  THE  12  INCH  WATER  LINE  IS 
ENCLOSED  IN  A  18  INCH  JACKET. 
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DOWNSTREAM  SIDE  OF  SPILLWAY  AND  CULVERT. 


VIEW  OF  DOWNSTREAM  CHANNEL  FROM 
TOR  OF  DAM. 


PHOTOGRAPH  NO.  5 


OVERALL  VIEW  OF 


OVERALL  VIEW  OF  CREST.  NOTE  PAVEMENT 
REPAIR  IN  VICINITY  OF  CULVERTS  AND 
DEFLECTION  OF  DOWNS'! REAM  WALL. 


PHOTOGRAPH  NO. 


DETERIORATED  STORM  SEWER  HEADWALL  AT 
LEFT  ABUTMENT  (DOWNSTREAM  SIDE) . 
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DEFLECTION  OF  CULVERT  OUTLETS. 

PHOTOGRAPH  NO.  12 


CLOSE-UP  OF  EROSION  UNDER 
CENTER  CULVERT  OUTLET. 


PHOTOGRAPH  NO.  13 


PHOTOGRAPH  TAKEN  IN  MARCH. 
SECTION  OF  SPILLWAY  WALL  HAS 
FALLEN  OUT.  ICE  REMANENT  IN 
CULVERT  OUTLET. 


ION  UNDER  THE  DOWNSTREAM  WALL  TO 
RIGHT  OF  SPILLWAY. 
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BROOMALLS  DAM 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Urban  area ,  fully  developed. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  185.9  feet  (18  Acre-Feet). 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  291.9  feet  (41  Acre-Feet). 

ELEVATION  MAXIMUM  DESIGN  POOL:  — _ 

ELEVATION  TOP  DAM:  191.9  feet. 


SPILLWAY 

a.  Elevation 

185.9  feet 

b. 

Type 

Box  culvert  with  free  overfall. 

c. 

Width  9  feet 

-  7  inches  at  entrance ,  7  feet  - 

10  inches  under  road. 

d. 

Length 

e. 

Location  Spillover 

Maximum  section. 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a. 

,  3  2? 

Type 

x  43"  CMP  pipe  arch  culverts. 

b. 

Location 

Left  of  box  culvert. 

c. 

Entrance  inverts 

186.3  feet. 

d. 

Exit  inverts 

Unknown }  see  photographs. 

e. 

Emergency  draindown  facilities  10  inch  -pipe  about 

2.5  below  spillway. 

Non- functional  drain  at  base  of  dam. 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type 

None 

b. 

Location 

N/A 

c. 

Records 

N/A 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  determined. 


BROOMALLS  DAM 

HYDROLOGIC  AND  HYDRAULIC 
BASE  DATA 
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DRAINAGE  AREA : ( 1 ) 

0.54  sauave  rrrile. 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 

FOR  10  SQ.  MILES  IN  24  HOURS: W  23.5  inches. 

ADJUSTMENT  FACTORS 

FOR  DRAINAGE  AREA  (%)/3) 3 4 5 

Zone 

6 

6  Hours 

113% 

12  Hours 

123 % 

24  Hours 

132 % 

48  Hours 

143 % 

SNYDER  HYDROGRAPH  PARAMETERS: ^ 

Zone 

10 

Cp,  Ct 

0.60 ,  1.25 

L(5) 

0.99 

Lea  <6> 

0.52 

tp=Ct  (L-Lca)0,3 

1.02 

SPILLWAY  CAPACITY  AT  MAXIMUM 

WATER  LEVEL (7)  539  cfs. 

(1)  Measured  from  USGS  maps. 

(2)  Hydrometerological  Report  No.  33,  Figure  1. 

(3)  Hydrometerological  Report  No.  33,  Figure  2. 

(4)  Information  received  from  Corps  of  Engineers,  Baltimore  District. 

(5)  Length  of  longest  water  course  from  outlet  to  basin  divide,  measured 

from  USGS  maps. 

(6)  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of 

drainage  area,  (see  Plate  1,  Appendix  E)  measured  from  USGS  maps. 

(7)  See  Sheet  _?2_  of  this  Appendix. 
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HEC-1,  REVISED 
FLOOD  HYDRiJGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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APPENDIX 


SITE  GEOLOGY 
BROOMALLS  LAKE  DAM 


Broomalls  Lake  Dam  is  located  in  the  Piedmont 
Uplands  Section  of  the  Piedmont  Physiographic  Province.  As 
shown  in  Plate  P-1,  the  dam  is  underlain  by  the  Wissahickon 
Formation  of  Lower  Paleozoic  age.  Much  of  the  bedrock  in  this 
region  of  Pennsylvania  consists  of  igneous  and  metamorphic 
rocks,  such  as  the  schist  of  the  Wissachickon  Formation 
exposed  in  and  around  Media,  Pennsylvania.  Isolated  deposits 
of  Tertiary  age  sand  and  gravel  occur  in  the  area,  such  as  the 
one  which  underlies  much  of  Media. 

An  exposure  of  schist  in  the  parking  area  next  to 
the  clubhouse  has  foliation,  which  strikes  to  the  northeast 
(oblique  to  dam  axis)  and  dips  at  a  high  angle  to  the 
southeast  (downstream  direction).  This  rock  attitude  could  in 
part  contribute  to  the  formation  of  the  seepage  area  observed 
along  the  toe  of  the  right  half  of  the  dam. 
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Broomalls  Lake  Dam  is  located  in  the  Piedmont 
Uplands  Section  of  the  Piedmont  Physiographic  Province.  As 
shown  in  Plate  P-1,  the  dam  is  underlain  by  the  Wissahickon 
Formation  of  Lower  Paleozoic  age.  Much  of  the  bedrock  in  this 
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exposed  in  and  around  Media,  Pennsylvania.  Isolated  deposits 
of  Tertiary  age  sand  and  gravel  occur  in  the  area,  such  as  the 
one  which  underlies  much  of  Media. 
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